-2 mg/kg DM and 4.97.10 -2 mg/kg DM in grape skins and 52.7.10 -2 mg/kg DM and 4.63.10 -2 mg/kg DM in the seeds and there was hardly any trans-resveratrol presence in the must. The results were evaluated statistically by Statgraphic and Anova programmes. Statistically significant differences in total polyphenols were found between analysed vintages, varieties and contents in seeds and grape skins. Regarding the trans-resveratrol content, statistically significant differences between vintages were found.
Phenolic compounds in wines possess a strong antioxidant activity, especially in red wines -12.3 mmol/l (WANG et al. 1996) . These phenolic antioxidants are more effective than vitamin C and E (MATĚJKOVÁ, GUT 2000) . Phenolic compounds in wine, especially in red wine (HERTOG 1998; KONNEH, CAEN 1998) , decrease the risk of arteriosclerosis. Another important compound contained in wine is resveratrol that is a free radical scavenger and inhibits the risk of cardiovascular diseases (FILIP et al. 2003) . Resveratrol is mainly contained in the skins of grapes (MATĚJKOVÁ, GUT 2000; SCHMANDKE 2002 ) while a low content was found in fresh musts (KOPEC 1999) . High amounts of trans-resveratrol were found in wines from Bordeaux, Burgundy, Switzerland and Oregon, and on the contrary, lower amounts are typical of Mediterranean regions -Italy, Spain, Portugal, South Africa, America and Australia (FILIP et al. 2003) . During the Botrytis cinerea infection the plant forms a resveratrol barrier surrounding the infected site where the resveratrol concentration is low, but it is four times higher in the adjacent zone (ŠMIDRKAL et al. 2001) . There is an apparent destruction effect of B. cinerea laccase on the resveratrol structure. It follows from this fact that the infection by B. cinerea to 10% shows the highest resveratrol accumulation (BAVARESCO et al. 1997a,b) .
The aim of this study was to determine the effect of vintage and grapevine variety on polyphenol and transresveratrol contents in twelve varieties of the Czech grapevine region and to compare their content in must, skins, grapes and seeds regarding their health effects.
MATERIAL AND METHODS

Biological material
All twelve grapevine varieties (Table 1) , whose grapes were analysed, were cultivated at Karlštejn Research Viticulture Station (Na Plešivci vineyard). The grapes were harvested in October 2001 and 2002. The infection of grapes by Botrytis cinerea ranged from 50 to 65% in 2001 and from 35 to 50% in 2002. The way of vineyard cultivation was the same in both years. Immediately after the harvest the samples were stored in a freezer at -32°C for 3 weeks and then analysed.
Preparation of samples
Juice was squeezed from grapes, and seeds and skins were separated from the solid rest. Juice was frozen immediately after pressing and seeds and grapes were lyophilised. Must was filtered through a course filter and frozen. Samples after lyophilisation and stabilisation in an exsiccator were ground in a laboratory mill and then extracted with 80% water ethanol in Soxhlet apparatus for 32 hours. The weight of samples was 6-10 g. The extracts were filled into 250 ml volumetric flasks and adjusted with 80% water ethanolic solution to the mark.
Determination of total polyphenols (TP)
For the determination of total polyphenols a modified method of LACHMAN et al. (1998) teau's reagent was used. 1 ml of sample was pipetted into a 50 ml volumetric flask and diluted with distilled water. Then 2.5 ml of Folin-Ciocalteau's reagent was added and after agitation 7.5 ml of 20% sodium carbonate solution was added. After 2 hours standing at laboratory temperature the absorbance of samples was measured on the spectrophotometer Heλios γ (Spectronic Unicam, GB) at wavelength λ = 765 nm against blank. The extract of seeds was diluted at a 1:50 ratio before measuring. Results were expressed as gallic acid (in mg/kg dry matter -DM and in the case of must mg/l fresh must, gallic acid Merck, D). (BURNS et al. 2000) . A mixture of acetonitrile with water (75:25, V/V) as a mobile phase was used; its pH value was adjusted to 1.5 with trifluoroacetic acid. The column ODS-Hypersil 250 × 4.6 mm, 5 µm was used, flow rate was 1 ml/min. Detection was performed at wavelength λ = 307 nm. Before chromatographic analyses samples were filtered through Spartan 0.45 µm filter. Trans-resveratrol of 99% purity (Sigma Aldrich ® , USA) was used as a standard. Calibration range was 0.05-10 μg/ml, calibration linearity min. 0-10 μg/ml, detection limit 0.034 µg/ml and critical level of signal 0.017 µg/ml.
Determination of trans-resveratrol
Statistical evaluation
Statistical evaluation of the results was made by Statgraphic and Anova programmes at the level of statistical significance α = 0.05.
RESULTS AND DISCUSSION
Grape must had a relatively high content of total polyphenols (Table 2) . Significantly lower contents were found in white varieties -the highest content is characteristic of Muscat Ottonel (av. 267 mg/l), the lowest one in Bacchus (116 mg/l) and Early Red Veltliner (160 mg/l). The average trans-resveratrol content in 2002 was higher (4.97.10 -2 mg/kg DM) than in 2001 (0.817.10 -2 mg per kg DM). The highest trans-resveratrol contents were found in blue varieties Zweigeltrebe (7.41.10 -2 mg/kg DM) and St. -2 mg per kg DM). On the contrary, no trans-resveratrol levels above the detection limit were found in white varieties Bacchus, Kerner, Welschriesling.
Based on the statistical analysis of variance, statistically significant differences in total polyphenols were found between vintages (Table 4 ). Significant differences were also proved between total polyphenol contents in grape skins and seeds and between the variety and the part of the plant (Table 6 ). Some varieties differed significantly from each other ( Table 8) . As for the trans-resveratrol content, vintages, skins and seeds and vintage and the part of the plant were significantly different (Tables 5-7) . No statistically significant differences between the varieties were found in the trans-resveratrol content in skins and seeds (Table 9 ).
All analysed varieties were cultivated at the Research Viticulture Station Karlštejn in the same conditions of microclimate, soil and cultivation practices. The blue varieties contained higher amounts of polyphenolic compounds in comparison with white varieties due to enhanced biosynthesis of colorants and tannins, which is in good correlation with the results of CANTOS et al. Both years could be evaluated as humid. ZOECKLEIN et al. (1998) illustrated the effect of microclimate manipulation on phenol-free grape glycosides. The higher TP levels in 2002 are in accordance with the results of UHLIG (1998) that total polyphenol concentrations in berry skin were higher in sun-exposed grapes. An increased grapevine water deficit also causes small increases in anthocyanins and decreases in flavonols (KENNEDY et al. 2002) .
The effect of the Botrytis cinerea infection as a biotic stress factor (MONTERO et al. 2003) apparently influenced the higher content in 2001. The lower content in skins in comparison with seeds could be caused by its metabolisation (ADRIAN et al. 1998 ) and the fact that only free trans-resveratrol was determined. Higher levels of trans-resveratrol were found in blue varieties as compared with white ones (BIANCHINI, VAINIO 2003) because resveratrol is more sensitive to oxidation in white musts (CASTELLARI et al. 1998) . Some statistically significant differences were found between some varieties, esp. Blue Burgundy × Bacchus, Royal, Kerner, Welschriesling or Kerner × Royal, St. Laurent, Zweigeltrebe and Royal × Welschriesling. Very low levels of transresveratrol in musts could be correlated with the activity of the isoenzyme B 5 , whose activity is the highest at pH 3.0-4.0 (MORALES et al. 1997 ) and with the average pH values in our samples 3.18 (2001) and 3.33 (2002) .
CONCLUSION
The total polyphenol content in grape must was statistically significantly affected by vintage, and in the skin and seeds by vintage, variety and the part of the plant. 
